Exon skipping in cardiac troponin T of turkeys with inherited dilated cardiomyopathy.
Troponin T is a central component of the thin filament-associated troponin-tropomyosin system and plays an essential role in the Ca(2+) regulation of striated muscle contraction. The importance of the structure and function of troponin T is evident in the regulated isoform expression during development and the point mutations resulting in familial hypertrophic and dilated cardiomyopathies. We report here that turkeys with inherited dilated cardiomyopathy and heart failure express an unusual low molecular weight cardiac troponin T missing 11 amino acids due to the splice out of the normally conserved exon 8-encoded segment. The deletion of a 9-bp segment from intron 7 of the turkey cardiac troponin T gene may be responsible for the weakened splicing of the downstream exon 8 during mRNA processing. The exclusion of the exon 8-encoded segment results in conformational changes in cardiac troponin T, an altered binding affinity for troponin I and tropomyosin, and an increased calcium sensitivity of the actomyosin ATPase. Expression of the exon 8-deleted cardiac troponin T prior to the development of cardiomyopathy in turkeys indicates a novel RNA splicing disease and provides evidence for the role of troponin T structure-function variation in myocardial pathogenesis and heart failure.